A japanese pathologist's contribution to the discussion of the problem on differentiation of hyperplasia from neoplasia is to introduce his experience and knowledge in human and experimental pathology of gastric, hepatic, and uterine cervical cancers, all of which are prevalent in Japan. Canine and rodent gastric cancers induced experimentally by N-ethyl-N'-nitro-N-nitrosoguanidine or Nmethyl-"-nitro-N-nitrosoguanidine, respectively, show different histologic types which are similar to human gastric cancer when examined routinely by endoscopic method. Dogs show more similarities to human gastric cancer than rats i n the morphologic features and responses to chemotherapy. Serial liver biopsies performed on patients with liver diseases revealed the final stages of liver cell carcinoma in some of them. They all progressed to liver cirrhosis before terminating in carcinoma. However, this does not mean that the hyperplastic nodule i s an obligatory precursor of carcinoma i n human. Among experimental models of liver cancer produced by a large number of agents, only carbon tetrachloride and luteoskyrin seem to induce liver cell carcinoma combined with cirrhotic lesions in rodents. The mode of manifestation of atypical changes in the proliferating cells as preneoplastic or neoplastic lesions seems to differ according to tissue. The cellular pathology of cervicovaginal smears i s a reliable index for detection of carcinoma in the cervix, where the appearance of atypical cells represents a landmark between benign and malignant tumors.
INTRODUCTION
For the past decades high incidences of stomach and liver cancers in males and stomach, uterine cervix, and liver cancers in females have been known in Japan. However, in the last 5 to 10 years, lung cancer is increasing in incidence in both males and females, probably due to changes in living and environmental conditions from Oriental to Western style. Problems on differentiation of hyperplasia from neoplasia will be discussed with consideration of the current state of knowledge and based upon my own experi-I'rcscnlcd at tlic Third lnlcrnational Symposium of the Socicly of Toxicologic Pathologists, hlay [13] [14] [15] 1984 . A r h gton. VA. ence regarding the human and experimental pathology of stomach, liver, and uterine cervical cancers, all of which are still the prevalent cancers in Japan.
STOMACH CANCER
Recent progress of radiologic and endoscopic examinations in gastroenterology made it possible to detect early or small lesions of the stomach mucosa. The histologic examination of the endoscopic biopsy specimens from stomach tissue is now playing an essential role in the detection of stomach cancer (8, 10) . The most important thing for pathologists is to differentiate nonmalignant changes from malignant ones and to apply this knowledge to the preneoplastic changes of stomach cancer. The studies on human and experimental animal cancers of the stomach revealed the majority of preneoplastic lesions likely to represent atrophic changes of the gastric glands replaced by atypical regeneration or atypical intestinal metaplasia rather than chronic ulcer or polyp. Among polyp or polyp-like protruded lesions, carcinoma arises more often from polyps of adenoma type than those of hyperplastic type. Among 198 cases of gastric polyp, histologically examined at Aichi Cancer Center (9) , 69.2% of adenomatous polyps coexisted with carcinoma, while only 0.6% of hyperplastic polyps were accompanied by carcinoma.
The main problem to be elucidated in detecting early lesions of gastric carcinoma is the borderline lesions composed of atypical tubules, appearing most frequently in the flat or moderately elevated mucosa. Histologically, these lesions consist of atypical glands showing the following characteristics: 1) increased nucleocytoplasmic ratio of the epithelium; 2) pleomorphism of the epithelium; 3) pleomorphism of nucleus; 4) appearance of prominent nucleoli; 5) lack of polarity of the nucleus in its location within the cell; 6 ) irregularity or decrease in secretory activity of the cells; 7) structural disarrangement or deformation of the proliferating tubules. Among these histologic changes, loss of polarity in the location of the nucleus within the cell seems to be the most significant change suggesting malignancy (Figs. 1 and 2).
Since Sugimura and his colleagues (14) found the rodent and canine stomach cancers
FIG. l-Borderline lesion with depolarization
of nuclei in the columnar epithelium was found in a gastric biopsy specimen. This human case was diagnosed as adenocarcinoma on the resected stomach. Hematoxylin and eosin stain; x40. induced by nitrosoguanidine compounds, experimental models of stomach cancer showing these histologic changes resembling those of human stomach cancer can be obtained. N-Methyl-N'-nitro-N-nitrosoguanidine (MNNG) is used for inducing stomach carcinoma in the rat and N-ethyl-N'-nitro-Nnitrosoguanidine (ENNG) is used for inducing stomach carcinoma in the dog. Other animals are not so suitable as models for stomach carcinoma; they usually develop a high incidence of sarcoma in the stomach or a high incidence of cancer in the other organs ( Table   1 ).
Rats usually develop well-differentiated
adenocarcinoma of the stomach by Nmet h yl-N'-ni tro-N-ni trosoguanidine. In the early stages of carcinoma development rats usually present glandular nodules composed of atypical fibroadenomatous hyperplasia. This change is usually not observed in humans ( Figure 3 ). However, as seen in early human carcinoma, the rat shows similar minute carcinoma developing from the proliferating zones of the stomach mucosa ( Fig. 4) .
Various types of borderline lesions can be induced in rats and dogs. Both species show hyperplastic lesions with epithelial atypicality similar to precursor lesions of human stomach carcinoma. Depolarization of the nuclei seems to be the main characteristic suggesting malignancy (Fig. 5 ), and structural diversity is also the sign suggesting the increased atypia of the glandular epithelium ( Fig. 6 ). Rats and dogs develop mucocellular carcinomata consisting of signet-ring cells (1 5) .
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LIVER CANCER
The majority of primary liver cancer is hepatocellular carcinoma. The incidence of liver cancer in Japan is 5 to 30 times higher than in the United States or in Europe. About two-thirds to three-fourths of the cases of primary liver carcinoma are associated with cirrhosis of the liver. Most liver cirrhoses with primary liver carcinoma are posthepatitic or'postnecrotic according to Gall's classification of liver cirrhosis. One-third of the cases O f liver cirrhosis usuaIly proceeds to carcinoma. Consequently, individuals with cirrhosis are regarded as a high-risk population for the development of liver carcinoma in Japan. A retrospective study on 20 patients who died of hepatocellular carcinoma was accomplished by histologic examination of serial liver biopsies obtained during their treatment period at the Mishuku Hospital and the Self-Defense Forces Central Hospital, Tokyo (13) ( Fig. 7) . Of the 20 cases, 10 received blood transfusions and 13 were moderate to heavy alcoholics. Five cases showed acute hepatitis or active chronic hepatitis in the first biopsy and progressed to either micronodular (Fig. 8) or macronodular liver cirrhosis (Fig. 9 ). The final stage was hepatocellular carcinoma combined with cirrhosis.
The case shown in Figures 8 and 9 illustrates some of the sublobular or monolobular nodules which seemed to enlarge to macronodular or multilobular nodules by hyperplasia or by fusion of small nodules through reparative or remodeling processes. The cases in the first group had episodes of active liver disease, such as acute hepatitis or active chronic hepatitis, and showed rapid progress to liver cirrhosis followed by carcinoma at a young age. In general, hepatitis B virus-carriers or cases of non-A, non-B hepatitis, which were probably induced by blood transfusion, were predominant in this group (Fig.   7 ).
The cases of group 11, starting from persistent chronic hepatitis or possibly alcoholic liver injury were frequent in our study (Figs. 10 and 11). They were older in age and pro- gress more slowly to carcinoma as compared with the cases in the first group (Figs. [10] [11] [12] .
The final group consisted of cases with cirrhotic lesions already in their first biopsy specimens (Fig. 13) . These so-called silent cases of hepatocellular carcinoma seem to belong to this group, because of the lack of an episode revealing functional disturbances of the liver during their clinical course. Positive a-fetoprotein was usually found 6 to 12 months before the full development of hepatocellular carcinoma.
Usually it is difficult to detect clearly preneoplastic lesions in biopsy specimens, probably because of the small sample size. Dysplastic liver cells suggested by Anthony (1) as indicating an increased risk of malignancy in the cirrhotic liver were not found in our study. However, occasional recognition of trabeculae two-to three-cells thick or closely packed liver cell cords within nodules was experienced ( Fig. 14 mous growth of the hepatocellular adenoma appearing in some of the cirrhotic nodules.
Several studies have approached the morphogenesis of hepatocellular carcinoma induced experimentally or spontaneously in rodents. The possible relationship of morphologically recognizable alterations induced in liver cells to the pathogenesis of liver cell carcinoma in humans and experimental animals has been discussed for many years (2, 5, 7) . Many hepatocarcinogens in experimental animals are known to be hepatotoxic, and liver cell injury or liver cell necrosis is implicated as a possible factor inducing earlyputative preneoplastic liver lesions in hepatocarcinogenesis (16) . However, only a few hepatocarcinogens including carbon tetrachloride and luteoskyrin are known to induce hepatocellular carcinoma combined with cirrhosis, similar to the majority.of cases of human liver carcinoma having-a background of cirrhosis. Luteoskyrin, a n anthraquinone derivative, is the secondary metabolite produced by Penicillium islandicum Sopp, which was isolated from the moldy rice grains imported into Japan after the 2nd World War (4). This compound induces centrolobular necrosis of the liver in both rats and mice as does carbon tetrachloride. Precursor lesions for hepatocellular carcinoma in humans may apply also to those in rodents showing carcinoma development combined with cirrhosis. Dysplastic liver cells were frequently found in the liver at the cirrhosis stage. Basophilic liver cell foci were 116 ENOMOTO TOXICOLOGIC PATHOLOGY seen in a part of cirrhotic liver induced by carbon tetrachloride or luteoskyrin in mice. The similar proliferation of basophilic liver cclls was regarded as a precancerous lesion of the liver by Setoguchi, who cxamined biopsy and autopsy specimens of livers with chronic hepatitis, cirrhosis, and carcinoma in humans histologically (12) . Followinga 3-month test on the subchronic toxicity of carbon tetrachloride at the Japan Bioassay Laboratory, 3 of 10 F-344 male rats and 10 of 10 female rats inhaling 270 ppm of carbon tetrachloride and 10 of 10 male and 10 of 10 female rats inhaling 810 pprn of carbon tetrachloride for 3 months developed liver cirrhosis. Mice showed fibrosis bridging centrolobular necrosis in the liver with occasional appearance of basophilic hepatocytc foci in both male and females inhaling more than 270 ppm of carbon tetrachloride. The intercsting findings were the development of acidophilic liver cell nod,ules superimposed on the inere hyperplastic or reparatory changes mixed with the regular cirrhotic nodules (6) .
Both carbon tetrachloride and luteoskyrin are necrosis-inducing agents, and consequently, seem to belong to Class IIa necrosisinducing hepatocarcinogens according to the classification of Cohen and Grasso. Human hepatitis virus, like hepatitis B virus, may belong to Class I and also to Class Ha hepatocarcinogens by virtue of their ability to react with DNA and to induce necrosis as well as immunologic reactions causing acute or chronic hepatitis followed by cirrhosis in humans (3).
UTERINE CERVICAL CANCER
The mode of manifestation of atypical changes in proliferating cells as preneoplastic or neoplastic lesions seems to differ according to tissues. As for uterine cervical cancer, cellular pathology of cervicovaginal smears are reliable indices for the detection of carcinoma at cervix, where the appearance of atypical cells represents a landmark between benign and malignant lesions. However, completely objective assessments seem not to apply in differentiating each of these biologic grades (Fig. 15 ). Park recommended that the presence of mitoses in the upper third and more than an occasional aberrant mitotic figures at any level be regarded as an index of carcinoma (11).
The histologic characteristics which differcntiate hyperplasia from neoplasia or nonmalignant from malignant lesions diffcr according to the various manifestations of the atypical changes in either cytologic or structural entitics. Both cytologic and structural atypias are evaluated for histologic diagnosis in the stomach. To differentiate the malignant changcs from nonmalignant lesions structural atypia seems to be more reliable in the liver and cytologic atypia seems to be more reliable in uterine cervix. These differences seem to be based on the variability of the differentiation and the cellular origin of each tumor. Cytologic atypia may be induced by the phenotypic expression of neoplastic changes in nuclear or cytoplasmic components of the cells. Structural atypia may be induced by the expression in the membranous components ( Table 11 ). These differences between tissues do not mean that no diagnostic uniformity for recognition of hyperplasia or neoplasia prevails. Both hyperplasia and neoplasia are biologically common phenomenon in both humans and animals. Further approaches to elucidate the essential characteristics from the biologic and biomolecular standpoints will be needed for early resolution of this problem.
